Objective: Although burnout has been linked to negative workplace-level effects, prior studies have primarily focused on individuals rather than job-related characteristics.
INTRODUCTION

Background
Approximately a third of paramedics and a quarter of emergency medical technicians (EMTs) are affected by work-related burnout. 1 Occupational burnout, defined as extreme physical and emotional exhaustion directly attributed to one's work, may be exhibited as disengagement or loss of commitment to the job. 2 Individuals suffering from burnout may experience negative health effects, such as sleeplessness, depression, and hypertension. [3] [4] [5] In addition to the negative clinical impacts on individuals, burnout negatively affects workplace organizations. In general, burnout among health care providers has been linked to increased absenteeism and attrition, as well as reduced quality of care and more frequent medical errors, potentially compromising patient safety. [6] [7] [8] [9] According to the Job Demands-Resources Theory, burnout most often results from a prolonged, ongoing imbalance between work demands and job-related resources, whereby work demands significantly exceed job-related resources. 10 Job demands are defined as physical, social, or organizational aspects that require sustained physical or mental effort (eg, physical workload, time pressure, physical environment). On the other hand, job resources are aspects that help achieve work goals, reduce physiological or psychological costs of job demands, and/or stimulate personal growth, learning, and development (eg, feedback, rewards, autonomy). Employees performing comparable job functions at the same workplace generally experience similar job demands and share perceptions of workplace resources. 11 
Importance
In emergency medical services (EMS), burnout has been linked to higher absenteeism and turnover. 1 Failure to identify and address the underlying causes of burnout may result in shortages of healthy, trained EMS professionals and could negatively impact patient care.
Although the Job Demands-Resources Theory has been used to study and mediate burnout at the workplace level in other occupations, burnout has largely been studied at the individual level among EMS professionals. More specifically, the respective roles of job demands and resources on burnout at the workplace level in EMS have not been thoroughly evaluated. Identifying specific job demands and resources will help inform agency-level interventions that may have a larger impact on preventing and reducing burnout compared to targeting and treating affected individuals alone.
Goals of this investigation
The primary objective of this study was to assess for variation in burnout levels when comparing different EMS agencies and identify specific job-related characteristics associated with burnout among EMS professionals. The secondary objective was to evaluate the combined relationship of job resources and work-related demands with burnout in EMS. EMS agency is required to maintain an up-to-date roster of all EMS providers. 12 At the time of this study, there were over 200 EMS agencies in the state. These agencies encompass a variety of practice settings, ranging from densely populated urban locales to extremely rural environments. This project was approved by the institutional review board at the American Institutes for Research.
METHODS
Study design and setting
Survey instrument development and measures
Data for this study were collected via an electronic questionnaire.
Previously validated items from the Longitudinal EMT Attributes
and Demographics Study (LEADS) were used to collect demographic information. 13 Burnout was measured using the seven-item workrelated burnout subscale of the Copenhagen Burnout Inventory. 14 
Data collection
One week before data collection, the South Carolina Bureau of EMS Chief sent a pre-notification e-mail to all EMS professionals in the state to generate awareness of the study and to encourage participation.
Prior work has shown that notifications from authoritative sources may increase survey response rates. 17 In November 2017, survey invitations were sent via e-mail to all 8057 licensed EMS professionals in South Carolina who had appeared on 1 or more agency rosters in October 2017. Data were collected using the electronic questionnaire platform by SurveyGizmo (Widgix, LLC).
Following the tailored Dillman methodology, reminder e-mails were sent to those who had not yet participated in the questionnaire at 7 and 14 days following the initial invitation. 18 As an incentive to participate, respondents were entered in a raffle to win 1 of 10 Amazon gift cards worth $100 each. Nevertheless, due to the low response rates commonly observed with electronic surveys, an abbreviated survey was designed a priori to be administered to those who had not responded 
The Bottom Line
Burnout is common in health care professionals. This study of 1,271 EMS professionals evaluated the job-related demands and resources, finding that high job demands and low resources were associated with a ten-fold increase in odds of burnout among EMS professionals.
Analysis
Analysis inclusion criteria consisted of practicing EMS professionals who were certified at the EMT, advanced emergency medical technician, or paramedic levels and appeared on one or more patient care records in the 30 days preceding the study start. A dichotomous measure of work-related burnout was calculated following the Copenhagen Burnout Inventory guidelines. 20 Responses to each of the seven items were assigned the following point values: always/almost always = 100; often = 75; sometimes = 50; seldom = 25; and never/almost never = 0. In turn, a mean composite score was calculated by summing the values for each answered item and dividing by the total number of items answered. Composite scores were not calculated for respondents who answered less than three items of the scale. Mean composite scores were dichotomized to those classified as demonstrating burnout (50 or more points) and those who did not demonstrate burnout (less than 50 points) to better facilitate direct comparisons with previously published work. 1, 20 Agency-level burnout was calculated as the proportion of providers classified as experiencing burnout divided by the total number of EMS professionals who answered the survey from each EMS agency.
EMS professionals working for multiple agencies were included in the respective estimates for each agency they worked for at the time of this study, because without intervention, burnout is a stable condition, and an individual experiencing burnout at one work location will likely continue to experience burnout at other work settings. 21 Median agency- assigned to a cluster based on the agency with which they were listed on the most patient care records in the 30 days preceding the survey (main EMS agency). Previous work has linked paramedic certification level, increased years of EMS experience, full-time employment status, and non-fire-based agency type to higher odds of burnout. 1 Further, previous work has shown that job resources and demands differ substantially between urban and rural settings. 22 Based on this research, confounding variables were selected a priori and included in each model: certification level, years of EMS experience, full-time work status, EMS agency type, and community size. Separate models were created for each job characteristic, controlling for agency and the selected confounding variables. A working exchangeable correlation structure and Huber-White sandwich variance estimates were used. 23 Adjusted odds ratios (aOR) and 95% confidence intervals (95% CI) are reported.
The combined effects of job demands and resources were assessed following an approach similar to that undertaken in the Whitehall II study. 24 Briefly, a composite score was created for total job demands by assigning point values to each survey response option for each job demand and summing response values (see online Table S1 ). The median total job demand score was then calculated. EMS professionals were classified as having "high" job demands if their total job demand score exceeded the median or "low" job demands if below the median. A similar approach was undertaken to generate a composite score along with high and low categories for job resources (see Table S2 ). Based on these classifications, four quadrants of job characteristics were 
RESULTS
Characteristics of study participants
Variation in agency-level burnout among respondents
At 50 of the 248 included agencies (20%), none of the EMS professionals who responded were experiencing burnout, and at 21 agencies (8%), all of the EMS professionals who responded were experiencing F I G U R E 1 Inclusion of respondents for analyses. Abbreviation: SC, South Carolina burnout ( Figure 2 ). Among all included agencies, the median agencylevel burnout among respondents was 35% (IQR: 13% to 50%). The median agency-level burnout did not differ by service level, agency type, community size, annual call volume, or number of employees (Table 2 ).
Job demands and job resources associated with burnout
Overall, increased job demands were associated with increased odds of burnout. Time pressure was reported by most respondents (72%), and this item was associated with more than a 4-fold increase in odds of work-related burnout (aOR: 4.40, 95% CI: 3.26-5.93). Frequently waiting to respond in an emergency vehicle, rather than a base station ("posting"), was reported by 28% of respondents and was associated with greater than a 2-fold increase in odds of burnout (aOR: 2.26, 95%
CI: 1.72-2.98). Lacking access to specific aspects of the physical work environment, including a place to eat or prepare food, shower, store belongings, exercise, or relax, was also associated with increased odds of burnout (Table 4 ).
In general, job resources were associated with reduced odds of burnout. Among respondents, 35% reported that they did not depend on overtime pay to "make ends meet," which was associated with 63% reduced odds of burnout (aOR: 0.37, 95% CI: 0.28-0.48). (Table 5 ).
Association of high/low job demands and high/low job resources with burnout
When assigned a composite score, the median total points allotted for 
LIMITATIONS
Limitations to this study include the potential for response bias. survey showed no statistically significant difference in burnout prevalence between respondents and late respondents ( Prospective research is needed to establish any direct causal effects of modifying job resources and demands on burnout.
DISCUSSION
To combat burnout among EMS professionals, efforts to identify and address the condition's root causes are necessary. Current initiatives to reduce burnout have often focused on finding ways to help the individual EMS professional improve coping mechanisms. This practice of targeting the individual for intervention may inadvertently place the responsibility on the victim. Meaningful and lasting change will require that burnout be intervened upon at multiple levels. Agency-level changes have the potential to affect more EMS professionals at once and could result in a larger positive impact. In this study, burnout varied widely across respondents working for different EMS agencies. Specific job demands, including time pressure, were associated with increased burnout. Meanwhile job resources, such as feedback and a supportive environment, were associated with a protective effect against burnout. When evaluated collectively, having increased job resources mitigated burnout even in the face of high job demands.
The finding that the median agency-level burnout among respondents was 35% is not surprising as EMS professionals routinely face physically and emotionally demanding situations. A national study of EMS professionals demonstrated that 19% of EMTs and 30% of paramedics met criteria for burnout. 1 However, this previous study was not able to link EMS professionals to their agencies. In the present study, the proportion of EMS professionals experiencing burnout at a given agency ranged from 0% to 100%. At one-quarter of the included agencies, 50% or more of the affiliated EMS professionals who is important for reducing the effects of fatigue and related risks in EMS. 25, 26 Further, a qualitative study of EMS professionals indicated that a "time-out" period was perceived as one of the most important interventions to mitigate the effects of stress after such a critical incident. 27, 28 Elements of an EMS work culture that stigmatizes 31 The strong association between performance feedback and reduced odds of burnout identified in this study is consistent with research examining other healthcare settings. 32, 33 The use of achievable benchmarks, performance feedback reports from supervisors, and facetime with leadership during "walk rounds" have been shown to reduce burnout, increase adherence to clinical protocols, and improve safety outcomes. 34, 35 Implementing regularly scheduled EMS medical director visits that include favorable or constructive performance feedback may, therefore, help reduce EMS professional burnout, promote better quality of care, and improve patient safety.
Collective evaluation of the list of job demands and job resources presented in this study revealed that high job demands coinciding with low job resources were associated with nearly a 10-fold increase in odds of burnout when compared to the more favorable work setting of low job demands and high job resources. Meanwhile, when high job demands were met with high job resources, there was less than a 2-fold increase in odds of burnout. This finding is consistent with results from a study conducted among teachers in Finland where increasing job resources served to boost work engagement in the face of high job demands. 11, 36 Appreciating that job demands may be much more difficult to change, these findings suggest that increasing job resources may represent a promising target for mitigating burnout, even when job demands are exceptionally high.
In other professions, organization-level interventions have demonstrated a greater impact on reducing burnout than interventions focused towards individuals only. [37] [38] [39] Although strategies aimed at helping individuals are important for the well-being of EMS professionals, initiatives to effectively address and mitigate burnout will require a multi-level approach, including individual and organizational/cultural interventions. The specific job-related demands and resources that demonstrated significant associations with burnout in this sample of EMS professionals represent areas for future prospective investigation, particularly in terms of mitigating and even preventing burnout.
In summary, the percentage of EMS professionals experiencing burnout varied substantially among respondents working for different EMS agencies and exceeded 35% at half of the included agencies. Workplace characteristics classified as demands, such as time pressure, were associated with increased burnout. Meanwhile job resources, including feedback and a supportive environment, were protective against burnout. In the face of non-modifiable job demands, increasing job resources, especially less tangible resources that are often representative of organizational culture, may mitigate the risk for burnout. Collectively, these findings provide support for re-addressing and focusing on burnout as an agency-level concern, rather than solely a problem of individual EMS professionals. 
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